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Background/Purpose: Fall is a common geriatric syndrome and is associated with physical injuries, fear of
falling, limitation of activities of daily living, and increased medical expenditure. Although risk factors of
falls have been explored extensively, little is known about the impact of solitary living on falls in the
elderly. The main purpose of this study was to evaluate the impact of solitary living on risk of fall among
older people who visited the outpatient geriatric services in rural Taiwan.
Methods: From September 2009 to August 2010, all patients who visited the primary careebased
outpatient geriatric services were invited for study. For all participants, comprehensive geriatric
assessment was performed by a well-trained research nurse. Common risk factors of falls were collected
in addition to solitary living, such as polypharmacy (more than four drugs), visual impairment, hearing
impairment, age, gender, and cognitive impairment.
Results: Overall, 173 (mean age¼ 78.8 6.8 years, men¼ 73.4%) patients were enrolled, and 42 (24.2%) of
them reported falls in the past year. Two-thirds of fall events occurred outdoors and mainly (66.7%)
during walking. Two-thirds of falls were associated with injuries, and half of the patients reported
reduced activities of daily living because of fear of falling. Compared with nonfallers, fallers were
signiﬁcantly more likely to live alone (28.6% vs. 14%, p¼ 0.031), but age (79.0 7.2 years vs. 78.8 6.8
years, p¼ 0.89); gender (66.7% vs. 76.7%, p¼ 0.197); polypharmacy (47.6% vs. 39.8%, p¼ 0.378); use of
psycotropic agents (4.8% vs. 0.8%, p¼ 0.096); visual impairment (35.7% vs. 35.7%, p¼ 0.995); hearing
impairment (21.4% vs. 23.4%, p¼ 0.79); and cognitive impairment (21.4% vs. 12.5%, p¼ 0.158) were not
statistically signiﬁcant.
Conclusions: In rural Taiwan, solitary living is an important risk factor of falls among patients who visited
primary careebased outpatient geriatric services. Further prospective study is needed to evaluate the
impact of solitary living on risk of falls, and improvement of outdoor environment is also of great
importance to reduce fall-related injuries.
Copyright  2011, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
Fall is a well-known geriatric syndrome and is a substantial
health threat to older people. Approximately 33% of community-
dwelling elderly persons may fall at least once a year.1 Falls may
result in increased medical expenditure in terms of increasedicine, Department of Family
Branch, No. 386, Rongguand
an, R.O.C.
linical Gerontology & Geriatrics. Pmorbidity and mortality, indirect cost secondary to loss of physical
function, and reduced activities of daily living because of fear of
falling. Characteristically, fall-related injuries often result from
falls. Accidents and injuries are the 10th leading cause of death
among people older than 65 years in Taiwan, and falls ranked
second in overall mortality caused by accidents and injuries.2 Most
serious adverse impact of falls to the health care system is hip
fracture, which may cause 37% of mortality a year later; 35e50%
failed to regain prefracture ambulatory status, 20% remained
in nonambulatory condition, and only half of all hip fracture
patients could return to the communities.3 Fall was considered an
unpreventable condition earlier, but nowadays, it is consideredublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
Table 1
Comparison of clinical characteristics between fallers and nonfallers
Factors Fallers Nonfallers p
Age (y) 79.0 7.2 78.8 6.8 0.89
Body height (cm) 159.1 9.7 160.2 8.5 0.38
Body weight (kg) 64.3 13.2 62.2 11.0 0.793
Education years 3.3 3.4 4.3 3.2 0.097
Gender, male 66.7 76.7 0.197
Solitary living 28.6 14 0.031
Cognitive impairment 21.4 12.5 0.158
Polypharmacy 47.6 39.8 0.378
Use of psychotropic drug 4.8 0.8 0.096
Visual impairment 35.7 35.7 0.995
Hearing impairment 21.4 23.4 0.790
Data are presented as mean standard deviation or %.
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out to identify the risk factors of falls, including older age, gender,
polypharmacy, sensory organ impairment, vitamin D deﬁciency,
and many others.4 However, studies evaluating the impact of living
arrangement and risk of falls are scarce. The fall prevention projects
of theWorld Health Organization indicated that any fall prevention
or intervention strategy should not ignore the effect of economic
status, social engagement, and different culture issues.5 Solitary-
living elders are associated with poorer social engagement, poorer
nutritional status, and increased vulnerability to various illnesses
that have been classiﬁed as high-risk group of morbidity and
mortality.6
Primary care practice plays an important role in health care
systems, which is also known as the gatekeeper of community
health and featured by better accessibility and convenience.7
Previous studies have conﬁrmed the clinical beneﬁts of outpa-
tient geriatric evaluation and management (GEM) services for frail
older people,8e11 but most studies were carried out in hospital
settings. One of the main beneﬁts of outpatient GEM services is to
identify unrecognized geriatric syndrome and to provide compre-
hensive geriatric assessment for patients in need. However, pop-
ulation aging results in substantial challenges to health care
systems, inclusive of the management of multiple chronic disorders
and geriatric syndrome, for example, falls, in older people, and GEM
services are highly recommended to provide better quality of
care.12 Although the importance of primary care has been
addressed extensively to promote community health, the lack of
geriatric training for primary care physicians also raises serious
concerns in health care provision. The main purpose of this study
was to evaluate the impact of solitary living on risk of falls among
community-dwelling elderly in the outpatient GEM services
located in a primary care setting in rural Taiwan.
2. Methods
2.1. Study design and outpatient GEM services
This is a cross-sectional study, which was conducted at the
outpatient GEM center in Yi-Lan County, a northeastern rural
county of Taiwan. The outpatient GEM service was established
according to the model introduced by Taipei Veterans General
Hospital8 and is independently operating in the community-based
outpatient center. In outpatient GEM services, care by an interdis-
ciplinary team, consisting of a geriatrician, physical medicine
and rehabilitation physician, psychiatrist, pharmacist, and case
manager, was provided.
2.2. Participants
From September 2009 to August 2010, patients meeting the
inclusion criteria of outpatient GEM services were enrolled, and the
inclusion criteriawere as follows: (1) age80 years with any health
problem; (2) age 65 years with three or more comorbid chronic
conditions; (3) age65 years with complex care needs; and (4) age
65 years with geriatric syndrome, that is, falls, incontinence,
immobility, and decline of cognitive function. For patients who
reported falls, further history about falls was taken, including
timing and location of falls, activities engaged in when falls
occurred, and physical activities after falls.
2.3. Comprehensive geriatric assessment
For all participants, a well-trained nurse performed compre-
hensive assessment, including assessments of physical function,
cognitive function, mood status, past medical and medicationhistory. Demographic characteristics and anthropometric measure-
ments were performed by the research nurse as well. A fall was
descried as come to or rest on ﬂoor or a lower level unintentionally.
Cognitive functionwas evaluated by Chinese version of Mini-Mental
Status Examination, and Mini-Mental Status Examination scores of
<14 for the illiterate and <24 for those who had formal education
was deﬁned as cognitive impairment.13 Medication history was
reviewed to evaluate the use of psychotropic drugs and poly-
pharmacy, which is deﬁned as taking more than four drugs.
2.4. Statistical analysis
Continuous variables were expressed by mean standard
deviation, and categorical data were expressed by frequency and
percentage. In this study, all patients were categorized into four
groups according to 5-year age strata (65e69 years, 70e74 years,
75e79 years, 80e84 years, 85 years and older). Statistical analysis
was performed using SPSS version 17.0 for Macintosh (SPSS Inc.,
Chicago, IL, USA). Comparisons of continuous variables were per-
formed by Student t test, and categorical data were compared by
Chi-square test when appropriate. Furthermore, one-way analysis
of variance was used to evaluate the association between falls and
other variables. For all tests, a two-tailed p value <0.05 was
considered statistically signiﬁcant.
3. Results
3.1. Demography and risk factors of fall
During the study period, 173 patients (mean age¼ 78.8 6.8
years, men¼ 73.4%) were enrolled, and 42 (24.2%) of them reported
recent falls within a year. Compared with nonfallers, fallers were
signiﬁcantly more prone to solitary living (28.6% vs. 14%, p¼ 0.031)
but insigniﬁcant among other factors, including age (79.0 7.2
years vs. 78.8 6.8 years, p¼ 0.89); gender (male %: 66.7% vs. 76.7%,
p¼ 0.197); polypharmacy (47.6% vs. 39.8%, p¼ 0.378); use of
psychotropic agents (4.8% vs. 0.8%, p¼ 0.096); visual impairment
(35.7% vs. 35.7%, p¼ 0.995); hearing impairment (21.4% vs. 23.4%,
p¼ 0.79); and cognitive impairment (21.4% vs. 12.5%, p¼ 0.158)
(Table 1). It is not surprising that there was a strong association
between age and hearing impairment, and hearing impairment and
vision impairment (Table 2). Also, there were signiﬁcant associa-
tions between gender and age, cognitive impairment and hearing
impairment, and fall and solitary living.
3.2. Description of falls and associated characteristics
In total, 81 fall events were reported in the past year, and no
signiﬁcant association could be identiﬁed between the number of
Table 2
Association between risk factors and fall
Factors Gender Solitary living Cognitive impairment Visual impairment Hearing impairment Fall
r p r p r p r p r p r p
Age 0.25 0.001 0.059 0.442 0.053 0.489 0.084 0.274 0.291 <0.001 0.003 0.969
Gender d d 0.07 0.361 0.124 0.107 0.069 0.37 0.038 0.62 0.099 0.197
Solitary living d d d d 0.016 0.838 0.008 0.918 0.053 0.491 0.165 0.031
Cognitive impairment d d d d d d 0.0000 0.996 0.17 0.027 0.109 0.158
Visual impairment d d d d d d d d 0.201 0.008 0.000 0.995
Hearing impairment d d d d d d d d d d 0.021 0.79
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tive impairment, older age, and gender. Among all fall events,
two-thirds caused physical injuries, and half of them lost certain
activities of daily living because of fear of falling. Two-thirds of fall
events occurred at outdoor environments.
3.3. Psychological impact of fall events
Overall, one-third of the study population developed reduced
physical activities after falls, which may be related to fear of falling.
Among them, women were more likely to develop reduced activi-
ties of daily living after fall incidents (57.1% vs. 17.8%, p¼ 0.009).
More than 50% of solitary-living patients reported reduced daily
activities after falls, which was higher than that of non-solitary-
living patients (23%) but not statistically signiﬁcant.
4. Discussion
Clinical characteristics of patients visiting tertiary medical
center and primary care physicians in rural communities differ in
various aspects.14 Although the clinical beneﬁts of outpatient GEM
have been reported extensively,8,15,16 little is known about the
clinical beneﬁts of outpatient GEM services located in a commu-
nity-based primary care center. GEM services are usually
provided in hospital settings and are less likely to be provided
independently in the communities. To the best of our knowledge,
this is the ﬁrst study of interdisciplinary outpatient GEM service in
the primary care setting. Therefore, results of this study support
providing geriatric services in primary care settings as an effective
model in addition to the accessibility and comprehensiveness. The
incidence of fall in this study (20.5%) was similar to that reported
from Japan (20%) but was lower than that in China, Australia, and
Western countries (mostly around 30%).17e19 However, this study
was conducted in primary care setting; hence, the incidence of fall
may be higher than that obtained from community-dwelling
elderly. The differences of incidences of falls from different
studies may have resulted from geographic factors and the
awareness of falls in the older people, and older people living in
rural Taiwan may be more conservative in reporting falls.
Compared with reports from Western countries, half of the
Japanese fell inside their own homes, which was similar to the
report in Taiwan in 1999.20 However, chances of older people to fall
outdoors were progressively increased from 50.1% to 55.4% in
Taiwan from 1999 to 2005.18 This phenomenon was also observed
in Australia and China.21,22 Reducing home environment hazards
can signiﬁcantly prevent falls,4,23 but the increasing trend of falls in
outdoor environment suggests the potential needs of improving
the public space of outdoor environments. In 2009, there were 2.4
million persons aged 65 years and older in Taiwan, and about 9.8%
of them lived alone.24 Solitary-living status is strongly associated
with falls, which may become a life-threatening condition to them.
This enhances the need of fall-prevention programs for these
people, and developing an alarm system to identify fall eventsamong them is also important. Developing an effective fall-alert
notifying system enables more seniors to live in the communities
with higher autonomy and privacy, and minimizes the impact of
fall-resulted injuries.25
Normal aging is associated with increased reaction time,
decreased accommodation and dark adaptation, and weakened
muscle power, which are all associative factors of falls.26 In this
study, sensory impairments, such as visual or hearing impairments
were not risk factors of falls. However, strategies of preventing falls
among older people with sensory impairments were controver-
sial.27,28 Older people with poor vision and hearing usually are less
willing to participate in social activities; hence, are they less likely
to fall. Unlike previous reports,23,29e31 no signiﬁcant association
can be identiﬁed between falls and traditional risk factors, for
example, polypharmacy, use of psychotropic agents, and cognitive
impairment, in this study. This may be explained by the small
sample size of this study. On the other hand, the impact of these
traditional risk factors, such as age, gender, polypharmacy, use of
psychotropic drug, and cognition impairment, on older patients
with multiple complex care needs further investigation. In this
study, solitary living was the only independent risk factor of falls
among older patients with multiple complex care needs. They also
tend to suffer from reduced activities of daily living after incident
falls, which implies a negative psychological impact, that is, fear of
falling. In addition, the negative impact was stronger in women,
which was similar to other reports.32,33
Several limitations may obscure the clinical implications of this
study. First, the clinical characteristics and their existing multiple
complex care needs may limit the extrapolation of study results to
the general public. Second, because of the cross-sectional design,
the causal relationship between falls and risk factors cannot be
established. Lastly, most of the study participants were men, which
is different from the demography of the general population.
However, this may suggest the greater care needs of older solitary-
living men. In conclusion, this study highlighted the impact of
solitary living among older people with multiple complex care
needs in rural Taiwan, and they tend to suffer from reduced activ-
ities of daily living resulting from the fear of falling. Further
prospective study to evaluate the impact of solitary living on falls
and the related fear of falling is needed for clariﬁcation.References
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